Summary. Pouch young were removed from 10 wallabies in lactational diapause, and half the animals were injected intravenously with 8 ml normal wallaby serum or The corpora lutea had hypertrophied in all the animals of both groups by Day 24, but none of the antiserum-treated animals showed any signs of follicular development (follicles < 1 mm diam.), whereas all the control animals had large follicles (mean 3\m=.\5mm diam.). In each group 4/5 animals were visibly pregnant at laparotomy, and parturition occurred normally in 3 of the experimental animals and 1 of the controls.
Introduction
The tammar wallaby, like the majority of macropodid marsupials, has a gestation length in the absence of embryonic diapause that is shorter than the length of its oestrous cycle, so that it nor¬ mally comes into oestrus within a day of giving birth (Tyndale-Biscoe, 1984 ). It appears that the rising oestrogen secretion at parturition is follicular in origin (Shaw & Renfree, 1984; Harder, Hinds, Horn & Tyndale-Biscoe, 1984) , but is unlikely to be the trigger for the onset of parturition since births occur normally in animals without a developing follicle in late pregnancy (Tyndale-Biscoe, Hearn & Renfree, 1974; Harder, Hinds, Horn & Tyndale-Biscoe, 1985) .
If wallabies are hypophysectomized during embryonic diapause, there is luteal hypertrophy, blastocyst reactivation and a normal pregnancy, but parturition fails to occur and follicles fail to develop (Hearn, 1974) . Likewise, if the corpus luteum of pregnancy is removed (Young & , or if bilateral ovariectomy is performed in late gestation (Harder et al, 1985) , parturition fails to occur. These results suggest that the corpus luteum, once formed, requires no further pituitary gonadotrophic support for its maintenance, that the luteal hypertrophy that occurs after hypophysectomy must be due to the removal of some pituitary 'gonadostatin', and that the presence of a fully functional corpus luteum may be necessary for the initiation of parturition.
The endocrinology of pregnancy and parturition in the tammar wallaby is therefore quite unlike that of any eutherian mammal hitherto described. To obtain further evidence about the pre¬ cise roles of follicle-stimulating hormone (FSH) and luteinizing hormone (LH) in the regulation of follicular and luteal activity during pregnancy, parturition, and in the immediate post-partum period, we have passively immunized wallabies against gonadotrophin-releasing hormone (GnRH), a procedure that is known to be effective in eutherian mammals for the selective inhibition of gonadotrophin secretion (Fraser, 1981) .
Materials and Methods
Animals. Tammar wallabies were obtained from the wild on Kangaroo Island, South Australia, and maintained in a captive breeding colony as previously described (Renfree, Green & Young, 1979 Ward & Renfree (1984) using progesterone antiserum S230 provided by Dr R. I. Cox, CSIRO Hormone Assay Group, Sydney. The assay sensitivity was 9 pg/ml and the intra-and interassay coefficients of variation were 8% and 15% respectively. Oestradiol-17ß concentrations were measured according to Flint & Renfree (1982) using antiserum (dilution 1:20 000) raised against oestradiol conjugated to bovine serum albumin at the 6-position, provided by Dr B. J. A. Furr, ICI Pharmaceuticals Division, Macclesfield, Cheshire, U.K. The assay sensitivity was 2-5 pg/ml and the intra-and interassay coefficients of variation were 11 % and 10-7% respectively.
Results

Findings at laparotomy
When the animals were examined at laparotomy on Day 24, it was apparent that 4 of the 5 animals in each group were pregnant, as judged by the enlargement of one uterus. On inspecting the ovaries, an hypertrophied functional corpus luteum 4-2-5-0 mm in diameter was present in all the animals, and this was always in the ovary adjacent to the uterus carrying the fetus (see Table 3 ). A large preovulatory follicle of 3-3-3-7 mm diameter was present in the contralateral ovary of all the pregnant controls, but no large follicles were detected in any of the GnRH-immunized animals. Immunization had not therefore prevented the hypertrophy of the corpus luteum after removal of the pouch young and it had not prevented blastocyst reactivation, but it had prevented normal follicular development during pregnancy. , or that par¬ turition occurred at the normal time, but that the young failed to enter the pouch successfully, which is not an uncommon finding when animals are being caught daily at around the expected time of parturition.
Findings at autopsy
At autopsy on Day 30, 3 of the control animals had recent ovulations and the other 2 had large preovulatory follicles (see Table 3 ); one of these two (No. 1173) also had a copulatory plug in the urogenital sinus, confirming that it had already come into oestrus. The fact that the preovulatory follicles or new ovulations were always in the ovary contralateral to the regressing corpus luteum of the previous cycle confirms the fact that, in the tammar, ovulations normally alternate between the two ovaries.
In contrast to the controls, none of the GnRH-immunized animals showed any signs of preovulatory follicles or recent ovulations in either ovary (see Table 3 ). These differences in ovarian activity between the two groups were reflected elsewhere in the reproductive tract; on gross inspec¬ tion there was a major difference in the size of the median and lateral vaginae (PI. 1, Fig. 1 ). This Figs 4-7) . Therefore the antiserum administration had not apparently influenced the timing of birth, although it had completely suppressed the follicular development and oestrogen secretion that normally precede post-partum oestrus and ovulation.
Measurement of the lactose concentrations in mammary tissue showed the expected post¬ partum rise in both groups, although this was greater in the immunized animals than in the controls (see Table 4 ). time of parturition. There was no difference betweeen the treated and control groups, confirming the morphological evidence that antiserum administration had no inhibitory effect on luteal activity. The oestrogen concentrations (mean ± s.e.m.) did not differ between the treated and control groups at any stage (controls, 81 + 0-8-14-2 ± 1-2 pg/ml; treated, 8-1 ± 1-4-14-2 + 1-7 pg/ml), and were similar to previously reported basal values found throughout gestation (Flint & Renfree, 1982; Shaw & Renfree, 1984 Parturition fails to occur in tammars after hypophysectomy (Hearn, 1974) , and, depending on the time of surgery, it is inhibited by removal of the CL or the ovaries Harder et al, 1985) . It appears that a functional corpus luteum is a necessary prerequisite for normal parturition, and that the pre-partum decline in luteal progesterone secretion may be caused by a transitory rise in prolactin secretion which occurs in pregnant animals at this time (Tyndale-Biscoe, Hinds, Horn & Jenkin, 1983; Stewart & Tyndale-Biscoe, 1983) . The fact that neither luteal regression nor parturition was affected by GnRH immunization is in accord with these observations, and we conclude that the tammar's corpus luteum must receive adequate gonadotrophic support for its normal 1 year lifespan at the time of ovulation; any subsequent modulation of luteal activity must be produced by changes in pituitary inhibitory activity. Lactogenesis, as measured by an increase in mammary gland lactose concentrations, was established in all animals. It is known that lactose concentrations are highest on the day of birth in sucked and non-sucked glands (Findlay et al, 1983) . The fact that lactose concentrations were higher in the immunized than in the control group in our study is probably a reflection of the fact that the treated animals tended to give birth closer to the day of autopsy than the controls, as judged by the drop in plasma progesterone concentrations, and we would be reluctant to ascribe any physiological significance to this apparent difference.
At no stage could we detect a difference in oestrogen concentrations between the plasma of control and treated animals. The fact that we were unable to detect a significant preovulatory oestrogen rise even in the controls that came into oestrus and ovulated normally confirms that once-daily blood sampling is too infrequent to monitor this event successfully, as shown by Shaw & Renfree (1984) and Harder et al (1985) . The oestradiol peak occurs just after birth, 8 h after the fall in progesterone, and concentrations remain elevated for less than 24 h, falling to basal values 12 h before ovulation. As progesterone had fallen in most of the control animals by Day 25, a peak of oestrogen 8 h later would certainly have been missed by sampling only on Days 24 and 27.
We conclude that changes in pituitary FSH and LH secretion are not required in the tammar for luteal reactivation, pregnancy, parturition and lactogenesis, but that they are essential for follicular development during gestation and post-partum oestrus and ovulation.
